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(57)Abstract: 

PROBLEM TO BE SOLVED: To align an object to be 
inspected with high accuracy be reducing the position 
detecting error caused by the asymmetry of a diffraction 
grating- like mark. 

SOLUTION: Two luminous fluxes LOS and 30 having 
dififerent frequencies are made incident to the diffraction 
grating-like mark WM formed on a wafer at prescribed 
incident angles and the ±3rd order diffracted light 
generated from the mark WM is detected by means of a 
photoelectric detector 33. Then, two luminous fluxes L04 
and L40 having different frequencies are made incident on 
the mark WM at prescribed incident angles which are 
different from those of the luminous fluxes L03 and L30 
and the ±4th order diffracted light generated from the mark 
WM is detected by means of the photoelectric detector 33. 
The alignment of the wafer is performed by correcting the 
position detecting error caused by the asymmetry of the 
cross-sectional shape of the mark WM based on beat 
signals respectively obtained upon detecting the ±3rd order 
and iquatemary diffracted light rays. 
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^t^LO 3C0+3 2fe[HlJf3tL 3B<i:;55^;h.^ix^^ 
•r^>o :iC-e. (Hl^*&^-=r— i^WMCObf^/^Pfil 2 m 
m-Cfc?). ^t^LO 3^3te^L3 0^;J5iHl^|&^-7— ^ 
WM$r2:^f6];e)>P>M^-rS ^illlO;^^ 

(00441 P-sin01 = 3A ••• (2) 
^3tL3A, L3B«. 3tli«lttl§& 3 3 Jilii 

i>^X^^o ^it. jg^^<^irjS^4 0 0 Om/s e c t 
-rSir, AOMl 7, 6 Of^S:iifT-r6^#lgcOtf 

^^^4 nmtfj:^1tit. AOMl 7, 6 0— IhI^I^^'^ 

wMraoiftj^3fe^^ 3 i:^i!bf!iyt^m<om4^mn 

1/20 t UXV^So 

[0 0 4 51 ±4 2felEl*r3feHiJ:ettttiSrfT5ggJc 

fi. 0llx.rf[E!4(7)AOMl 7, 6 OtC^^fJO-r^jSW^O 
J^ffilftfl. f 2Sr. -ttU-etT/e 6. 6 7MHz. 6 
6. 7 7MHztC^l?«|;tr. 516^L0 4, L 4 0 
fife^So I^9{C^-rj: 3tmL0 4. L4 0f^[El^ 

I^^^^^WMtC^UTAt+^e 2-CA^L. 

;5^WM±{C«. e-y^dSl. 5 /X m0^j^«5A5jl^^ 
^tu, IU^*&^-^-i5'WM(0?5fel^;^r^tcfi:. ^^L4 0 
iO-4J$:lHlSf3tL4A<!:. 3t:^L0 4<D+4 2fe(Hl^^L 
4Bti»>^f\.^f\.m^^^. rrt?. 3fe^L0 4^3t:^ 
L 4 0 ^;i55[Hl^|&^-e— ^WM^2^fRjd^^M^-r5^ 

[00461 P-sin02 = 4^ (3) 

mtcj:!9. lHl^*&^-7-^WM;6*^|S^*r6±4 3^lHl 
0f5fcL4A, L4Bri. 3t®«iai5&3 3JC]gU. ^zsl^^ 

5fe0J^^^ 5 1 XVX^ m 6 (OiSMteiK. &t/± 3 JJclHl 
^3tL3A. L3B(D«iai<li:±4 3?C[Hl^3feL4 A, L 

4 BO^ai^l^^cS<3V^T[H]^^&^■7-^5^WM<^#^^li^ 
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[0 0 4 7] £JL±(oj: pic, AOMi 7. eo^z^m-r 

L0 4, L4 0«:. 1^— (T^AOMl 7. 6 OT^J^-T-S 
Cii:;d5-c^, $e>J::. ± 3»:lHl*f3tL 3 A, L3BXT/ 

±4J5^[H]*f3tL4 A, L4BO«|Wt>f^— tO^m^tH^ 

[0 04 81 ±3^?ClHl*f3tl-<t:^«IW^±4»:[Hl 
^3t(-<t'5t^ai<i:<D^f9^x.li. AOMl 7, 6 0 

m'r^m^^<om&^<7>mM^n s e c05^— t?® 

M^rB^{c^T9::^;65-ct^, t^^oT. ±3^^:[HI^^f3ti:± 
AOM17. 6 0(;iRi;!jp-rSj@l^&t;iov>T2a 

[0 0 4 91 ^j::^. ^m\cmmi^^\B}^^(oi^m'X. 3 

[0 0 5 01 ^1t. W-^SJC, «^;^r^oy K(^3fe^cO 

3Eb7tt>co-efco. m7\z:}s\^>xm4\cMJt^'r^u^{z 

[0 0 5 11 la7^;l^ov^T, ytmi oi^^h^m^titi^ 
AOM17, 6o\cxy)m^^mm^'^hri. u 

>'X2 1 Sr^M.Tt'-A;^:7'y 3/^^ 7 OCiAtt-rSo ti' 
ixt^'? 0SrjSi§Lfc3t^L Itt. l^>X7 

mui^X3 8 Sr:^urAtt^ e xmtfx^^^—^'WM\c 

:^f^tcji. 5fe^L i(D± ij^[H]^5t755%^-r6o 

■C. 1 d5lH]^*&^'7-i5^WM^2:^fR]2!i^e>^5g-r 

[0 0 5 21 P • s i n 0 = A (4) 


x^^y^4±<D&M\nmL^^^tL%^- vm^t^^Wfk 

yS:)fc^L3l*. 7 2 a, 7 2 d^lt/U>'X7 2 

b, 7 2 c. 7 2 e35^6nc^a2::*C)t^^7 2^rfrU-r. 

tr-i.>^:/y y^7 3^c,t:»3^$i^. ^^^^/v-^^e 
1 -^f^ U V'X 3 8 bT^;g<0 A#t:ft ■ClHj^*&^-^ 
->5'WMtCAM-r'5<t 3^C/^oTV^5o W^X^^^l 2 
^-^tfASL 3 (O^KcO^t^^OfSF^rt:, u^-X? 1 ^ 

L 3 <o± 3 »:leiST3t*55i5fei-^> J: 5 3teAlt^-e3t^ L 3 

3fc:^L3 0±3 2>clHl^^«:^m«ltH5&3 3tci^U 

[0 0 5 31 i^ii<Oj:9lC. 2^^^^F^6^tC5^fi]b 

-:^co2^^^fife:^<o2 5tmtf&^S:m>:c^i±'TS^ 
^j^-r5:it{cj:o-c, lll^*&^-=r->5^WMtc^*fSA 

ii<D.t9t;i. ±3i^mmitRn±4i^^^^<DXofm 

T'y^ :^^^V\cn\^X^nm^f^\><Ohfii^. 
(0 0 5 41 ±3^cr)#^j|fiO?^j|i-efi. ±NjSJ!:3t 

;icDgIl 0^C*DV^T. 3t:^L0 3&U5L3 0tt, A 
It^ 8 3-CIs]^*&^-3^-^WM(CAtt't*-5<t 5(c/i:o-c 

3 OCOOJ5fe3t<i:3t:^LO 3<^-3»:lHl^3tL 3Ct;d5* 
m«im«3 3AiC^U. C03tlil^lU5&3 3 AlCTlHl^ 

«IW$tl$o ^t^LO 3(D0^3t^^mLO 360 

3 2fel5I^3t t 3 3 B IC^ r 03t®ttttl 

Si3 3B\z.xwsx%^'^-^'^yi(r>^w^mi^%hjft% 

L 3 0 ;&5Is]^t&^'v-^ WMSr 2 :S^rPld^e>figW-rS ^ # 

[0055] 2P*sin03 = 3;i (5) 

)t^LO 4&O^L4 Oli. AJlt:^ 0 4 -eiH]^|&^ 

;^WM*^b|S^-rS5t«L4 0<7>OJJc3ti:3t^LO 4<0 
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(iSSPTO) 


4<D0 2fe3t<b3t^L40cr)3 ^^[Hl^jfc <5: d^iJfelit^ tb^ 3 

SBJc^U. :i<D^W^m^3 3B{cxmVr^^'^-^ 

[00561 2P - sin04 = 4X (6) 

L3 0i:-3?fclH]^3tL3Di:Sr3fc^ai§§3 3 At?. 
0 l^yt L 0 3 ^ 3 »:IsISf 3t L3Ct Sr3tm«IWS§ 3 3 B 

[0 0 5 7] ^c^-e. AOM(^#^3fe¥I^WcAn;t5 

Q= (27cLA f 2 ) /^nV^ (7) 

^S.Xh^o ^UT, QcoM:d5 4 Tcttr^ (^12. 6) 
ly—-^^ (Raman-Nath) {hISt^^^^wSo UT. ^(DQ 

AM-re 2 5tm<D^|l:^ ^^{1:^-^6 r^;eiS-C#5o * 

fc. ^2(Dnm<omm<oxo\^. 2%^^^m\^x. - ' 

:;^D # ^ X :fr^coK)t^®^o T ^ >r p« :^ h ^ tc t> 

[0 0 5 91 ±fe(7>ll2&(^J^^CO^S:^K^^® 

*fe)nSo r<D#^cof^mji?as^3Sd5^T^^ixfci^ y- 


[0 0 6 01 J^cC*5. *^§gt^±3$(0||j[fe(D?^ffilC|S5^$ 
(006 11 

[El^offi^j^ift^^l 

m 1 1 3tc^i5g<^B 1 (Dmm<omm\z,^\^^x^ 

[g]2l (a) VX\^^^J\^±,(Dm^i^^^—^Rxm 

^^•r^ffigi-cfcSo 

[1131 (a) \^U^^;Vt^Wi:^^i^K^^7F^'t 
(b) ttr>^^^i!*^;^^mi^«!^9^^-rli|-CfcSo 

[la 4 1 n 1 coiSJ^s^^jicoT 7 > h ^ ^^i" 

[1^61 LI A:^^'Cr^^;^>'h$r^T5^co[Hl^^ 

(n 7 1 ^mmcom 2 (Dmm(omm\^^\^^x^m 
mi 01 o-Nj5c)t«iai:^^-cr7><^i^h^tf 5 

RM, WM-IeI^:^^-^— 1-U^i7/K 3-SJ^ 
3fe^m, 4 -!>^^X 10-3t2S. 1 l-W^JKi:)> 1 
2 — =3 V-T^VIM^VX, 1 3—>'^V K>'<;^:7^/ix^, i 
7, 6 0 -'W^^ti^^T- (AOM) . 18 a, 18 b " 

y 3fe^5^<^u:xX, 19, 6 i "^r^:7>f/u^, 2 
5, 3 3, 3 6 "^tSSIttl^. 3 8 -^^feU^X, 7 1 

-uvX. 7 2 -J2::te*^3^ 
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(51) Int. CI. gaS'JIB-i- F I 

H 0 1 L 21/30 5 0 7 R 


F^J'— 2F065 AA03 

AA14 

BB02 BB28 CC20 

DDOO 

DD02 

FF48 FF49 FF52 

GG02 

GG03 

GG04 GG24 HH12 

JJOl 

JJ05 

JJ18 LLOO LL20 

LL46 

LL57 

LL59 NN08 PP12 

UUOl 

UU07 


2H051 AAIO 

BA53 

BA72 CE12 CE14 

2H097 CA16 

GBOO 

KA20 LAIO LA12 

5F046 AA20 

BA02 

BA03 CB17 DA12 

DB05 

EA07 

EA09 FA06 FA09 

FC04 




